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© Receiving buffer control system. 

© A receiving buffer control system comprises a 
memory (4) having a buffer area (8) serving as a 
recerving buffer, data being applied to the mem- 
C ZJ^** U *> a Poster (11) Indicating a 
write address of the buffer area, and a read 
pomter (12) indicating a read address of the 
buffer area. An overrun/underrun detection cfr- 
curt (17) detects a situation in which an overrun 
or an underrun wfl occur In the buffer area In 
response to the write adoress Indicated by the 
write pointer and the read address indicated by 
the read pointer. A control part (9) disables the 
data from being written into and read out from 
the buffer area when the overrunnjnderrun de- 
tection circuit detects the situation. 
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BACKGROUND OF THE INVENTION 
(1) Field of the Invention 
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processor. 



(2) Description of the Prior Art 



4, a DMA (Direct Memory aoormi»^Mt^^J»rtoa6 arMm™*^* 3 * maln memory 

receiving buffer 7. These structural pa^ „ connected to^r^^f 00n * non > 3 controller 8a. and a 
make. It possible for arbitrary pnc^onZS^^^^T. 2? " < * mmon BUS ™" network 2 
The communication devZVe^e^^'i^^ oSrETn^. r^ " to °° ,,1mun,cat «» ^ each other, 
calved from the network 2 Is w^^^re^nrh^^J^ 1 ! m88Sa08 «■**"»»«». Data re- 
to the network 2 is read out ftoma sending btrile^famld^^hn^rrv^ * "tein memory 4. Data transmitted 
(-nation about the date receiving operWo^^Tlv mZTJ™^ V," * 8,mp,i * fte *^ 
4 is illustrated In Rg.1. The DMA conMter fi ^e^'^^S!^? buffer 7formed in (he main memory 
for me date write and read ^ZT^r^^nL^^^ * " *~ ^ 
an instruction executed by the CPU 3 ma bt/ffef acces » control process are set by 

ctxr^r^^ — - «— ~ 

example) generates a message, wnteh is twSnSfS*. ^^^T^ (Pt0CeMor 1 ' 

(processor 1. for example). «n the second step. «ne^n™„^^ Prooe «°' 
an interruption request to the CPU 3 and there**, J^~«TV^?.T^ 6 ° rtha ru»Mng processor 1 sends 
step, the CPU Sutras tee racelvteX^^ SS^ ^ CPU 3 <* ^ «"1val of the message. In the third 
ametera. such a. ™ oTma^ ™ L^ t^T m8m T * "» fourtn ■** CPU 3 sets par- 

me fifth step, the dete^^en^s^^^ In the DMA cantraser I I 

In order to increase the speed of the above^sane Sl212aS?L ^ "»» «** °™ar. 

necessary to execute the second through ^^7^^^^ neCOasa ^ to ""^^ «ha «me 
of the CPU 3 and execute a correspo^^^j!!,^ Z?ZH T TT"^ * lntefrUpt mo °P^«o" 
relate to the operation of the C^TCcan^e T^Z^^^ ** *° direct * 

to operate at a higher speed. " "* ^'n'niunicatlon device 6 Is designed 

b^P^^tra^^ ^ ^pe as shown i„ P.g.2 has 

pointer (TO^andawn^SitertJS^ 

buffer can be increased. anT^sXpr^s T^° f Capaci * the ^'"9 

tteraof can be reduced. ,f tee ^te^pe^cr ^reToZ^^ ? *ZT* 8 ° ^ ~ H -3 
Ihe raosiving buffer will overran or unctenun °P«»«on * me rinfl ^ ^cesstvely advances. 

^^d^to^aaa^rC 

rupted each time ^T^^I^oT^^^ 9 ^ Pr ° P ° Sad ' and »• CPU Is inter- 

prevent the ring buffer from ov^n^uZ^ no. designed to substantia.,, 

ring buffer is slightly less than 1/2 because VmSShS^TZ^ * PTXXe&31 ^ 01 *• proposed 
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run b executed by the write pointer 11 and the register 12' 

of the CPU 3. M 12 and me base registers 15 ami 16 under the contrat 

The logical address of the startino oosltfcn of 15and18lnth9 DMA controller 50. 

address after address conversion^ ZEltl ^r^TiZnZ '"l^" * — "» 

the logical address is used as the base adctaw^ZTSa a^nfl! W8 •~™ te «'»ar program, 
address Is used as the base address. The ba^dr^Tte^b^ZT^^! pr ° 8ram ' fte real 

11 or the read pointer 12. which functions aTa Sa^add^ ^^wrtto pointer 

w^sriit^ 

dated by the content of the register ^^ t^^eZ^^Z!^ 12 * ^ 

12- Is equal to an address obtained by tncreaslna bveof*! ^ ! * read - 7718 "^tof the register 
mediately previous access for data reading me 12 In the inv 

The output address generator 10 selects, on the basis of whether h» <,„.~, 
mode ore real address mode or whemer ttmaccess ^1^1 ^ WnXX '* W 8 lo 0 fcal 
among the addresses of the pointers 1 1 and 1 SSlSSrel? ^ZZT^ °" ^ stress from 
size is taken into account ao that the iif**^™™*^^™^?? " D ^ 09 11,18 8 °' eCUon - "*> ^ 
1 1 or 12 conforms to a coating addn^c^noe w^^a^^^'"" 88 ^ 9 m »» 

10 sends back, to the CPU 2 instead of^*^JZ~ tJT^!^ " d area - ^ ou «P ut address generator 
^ ~<« - « « ^ <^ I. no dato to be^ad out 

.ec^onZTb^^ 

the access centre) m accordance wfthadata tra^feTreaTeSan^^ ^ BUS ' ^ 

^bu.erareaaoverrensor^.wh.r^ 

device 6 (Fig.1) requeato to trerader dSLTe DMA^o2i£££ ^ ^ * e «>"™nlcat.on 
buffer area 8 starting from the address spooned^ St^tTJTS ^ *° WOejvwd 
the processor to continuously execute -To^Jon w^be^^re^T * te 

panodicaily generated by another proc^Bc^ora^^^!^ Y * me8Mfle lra ™ wnl »^ non- 
tain the starting address of the area^wS Z need ed^l ' *" P™""""" immediately ob- 
there Is no data which is to be read. A decWonwi wheft^ hie t^n^^ 680 ^^ledlately acknowledge that 
of hardware. When the buffer o^TtT^^^^ZZ™"* ° f ^ demJ " 8 b ™*> mean. 

11. By reading the address In the reSrtaM* trl 9 * addrSS3 s P ecifi ^ by the write pointer 

read pointer 12 can be r-aa^^^^J^^ being specified^ the 

(RDP+1) !n the register 12«. ■P»«fle«l * "* read pointor 12 » re P<*»d with the address 

Fig.4 shows the DMA controller 50 shown In Flo 3 m mo» -r..- , 
Prise. mulSplexere (MPX) 10 . 21. The ovt^rvinde'Ln ^ output address generator 10 com- 

23. During continuous accessing, the se^re^^^T*^ 17 "'""^ °»"P«atore 22 and 

a write pointor (VvTP, i4>datJng^ign^^n^^u^lwr^t^^^ij8n B ^ ES.^ ■*-«"■"* and 

an overrun detection signal wmatoh The ^! •fW'encer 0 stops the access control m response to 
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the ring buffer from overrunning and undenunn/ng. 
SUMMARY OF THE INVENTION 

disal^^^C 9 inVentk>n 10 ^ 8 ^ ™™ * ft. above 

. J* m ° re 8poC f c °W Bct 01 *• P~»nt Invention is to provide a ring buffer control system which he. e 

I ne above objects of the present invention are achieved bv a receivi™ h.<fr*< ™„t~i JT 
a memory having a buffer area servhg as a receMnflbSEr *2ZEtl S^^JEZ! f^** 

£ E^ZS i" 8 ^!! a redd addreM ° f "* buffer an overrunAindemin dete^ndrSc^SS 

ar^ h,^^, eT ^T- ^ <,etet * n9 H Stbjatton ^ ~ hl <* »" overrun or an unden^^c^ 

area m response to the write address Indicated by the write pointer and the read address ind.^d favft-^ 

ZiTL^^TtT- r**" 10 *° «* overnjrvunderrun dSETSStl iaven^ 

^SST" ^^^^ when the ovem^nderrun SaSSSS 

BRIEF DESCRIPTION OF THE DRAWINGS 

loJZtZSI^JZ^Z? adVa " te98S * th8 P"-"* i"ve-«on wil become more apparent from the M. 

F^tS a^^^nTr r:i' nCtk>n «*omP"*"0 drawings. In which: 

Flg.1 a a block diagram of a conventional parallel processor system; 

Frg.2 is a Mock diagram Illustrating a conventional ring buffer 

t 8 ^ dia9ram ,nutrtTaen 9 a" of an embodiment of the present invention 

F.g.4 is a Nock diagram of a DMA controller shown In Fig.3; -nvsnoon. 

Flg.5 is a block diagram of an output address generator shown In Fig 3- 

L** , 8 Mock ^tagram of a data size multiplexer in the output address generator shown inFioS 
JZl T * d,aflram 0fan ™™^n*>™n detection circuit shown to Fig.3; * * 

Flg.8 Is a diagram showing the state transition of a sequencer shown In Fkj.3 
Fig.9 is a diagram showing an initialized state of a recerving buffer; 

^'^A^ a t^TJ tmMtnaa P^^^contoiwusfy accessing split data; 
Mg.i iA is a block diagram of a conventional cache data Invalidating circuit 

Ffa'l2 teVb^i^T tlT*" *** ,nvalkteUn fl c ™» in «ha embed™* 
2^^ ram 8hOW<nfl 8 ProCM " " lnva " daa "« data — «ng to the embodiment of 

fS'!« S " ^^!l^r!l? ^ a0drefl8ea P«™*»«* m order to continuously read split date 

^ a ditl 5^1" Str ^ n * *» Wa " ,n ° aAfr *« P"**-""* shown In R^and 
Flg.14 b a diagram of a structure used when a plurality of recerving buffers are employed. 

DESCRIPTIO N OF THE PREFERRED EMBODIMENTS 

_ fjf me outlina of an embodiment of the present invention. A OMA controller 50 is substituted for 

me DMAcontrotler 5 shown In Flg.1. The DMA controller 50 is configured as followsTleaur^c^™ 
T^^Zl ^ot^OMA controller 50 In accordance wtoZ^^ZTZZ^ 
An output address generator 10 generates a memory access eddress. A write ^nWwWT^MI 
next write address. A read pointer (RDP) 12 spec** me next reed ^JKK 12*^0. « 

Hn^i^ 8d<fr88a f l r ,) PraCada "' * t° *• — address 25*5 T. ££££ 
12. An adder 13 increments, by one. the read address specified by me read pointer 12 An adder 14 ^ncrar3T 

w««ng aoaress ot a Duffer area 8 formed m the mam memory 4 in the form of a logical {virtual, add™* a m»i 
address base register (PAR) 18 holds me sterling address of me buffer area 8 SS.t^S 

An overrun/underrun detection circuit 17 compares the write address specified by the write pointer 11 
I! ^ !^ reSS Sp8Cifled bV tte read ^ « as wefl as me address rag^^n me^lsTS' W^en 
ma wnte eddress matches either me eddress specified by me read pointer 12 T^Zl ^T^^lZ 

ll^TZlT™," detBCt ™*™* 17 "nC»oas mat me buffer area 8 will ovem™ -u£^Z 
detection of the overrun Is executed by me write pointer 1 1 and me read pointer 1 2. 'The detection ofme^nder- 
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other, the comparator 23 generates an underrun detection signal rmatch 

The mubplexer 19 selects either the register 1 5 or the mawtor 1* r« ^ 

program. In this manner, a predetermined number of hioh-ofder bits «ft*u. pro » rBm « « sysfen. 

muftipiexer 20 seiecte one of the read PO.rrterTm 0 ^^^"f^r ^ 

control signab. such as the RDP updating signal incrdD the V^P^r^T ° 10 aocordance vrth 

Wis from the multiplexer 19 or a predetermined number of middle-order bit. _ * ddrMS 

multiplexer 20. The buffer size defined by the mkJdte^der EflL^SLS? th " addres8 «*■ ^ the 
buffer size unit even when the addressJof 1.^^ a '£ ^^c^^l 1 T^. C f lanfle3 

Srdp, Srdpp and Swtp are select control signals which are c^J^TyjZ ' ^ » 15 bits. Symbols 
RDP. RDPP and WTP. respectively. A .y^dma^de^mT^^ * 

n^ar 1 9 generere. the real " I"" 

bothtae signal Srtpp and .match are 'H\ the multiplexer ^Z^L^^*?^* ^ 

the multiplexer 20 selects the wnte add^pe^ ^ Z^ZZ ^ZTeZ^ '1 'T*' 
dma te-K. and selects 0 when both the signals Srdpp and rmafcVa^ *** ^ Swtp w 
The muJtipiexer21 deflnea the buffer size. Aeshown (n Fig.e, the muitli>,e*Br21 mn,^. o 

"assarts: -^i— ^^^sk * 

ively. The sta^Tlzko «£J t^fac^efff £ * *e muitipiexen, 26-1 -26-6. respect- 

signal «£, to when me^e^e^S^^ a ^ 

buffer size data SIZE Is one of 2. 1 and O.^nereTly a*S sS^T-!^! ^ t* 262 * 0 " W when "» 
buffer size data SIZE indicates ^ vaZ ^^fTI* ^ (wher, > , = 0 - 1 - 2 . •- 6) is 'H' when the 

of each of the comparators 22 and 23 Por-h VVT ' m avgan - •"■g.'A shows the configuration 

signals of the 15 ENOR circuits am denototT ey^eq(0) - eq(i4)^ redd address RDP. Output 

be,- set. SiZS. C^.ScdTCuSS^3^.TuS^^ 
^«*»>eppiiedto«nANO<arcu»AJ«D3.>titouteae^ 

When the bus has been acpured in the state BWAIT, so mat data Is altowed to be transfer*, the segu- 
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-»™X?p^ 

wails for completion of the data i^f^V^^^TfZ JZ BDATA> 10 wWch * e fencer 9 
rightto use the bus has been acquired atertoe^Z '^T* Z T** *** 8<H18rated 
9 returns to the state BADDR. fcwhich data t ^ri^^,^^^^ "» ' 
sequencer 9 returns to the state BWAfT, and watoTSTS^" L * 8n ° data »«nsfer request, the 
A description wil now be given of the opere*** Z^^Z^Z^ 
As shown in Fig*, when the CPU 3 (F^U^ LT,^^^ PnSW)t ,nw "*>n. 

the write pointer (WTP) 1 1 indicates tJLTJZ^^^Z^^ 0 ^ 1 * Restate where 
bottom thereof, 0 (NULL) is sent back to the CP? * ^ ttle rea(< Pointer (ROI) 12 indicates the 
Mowing is obtained: Mck to the CPU 3 since there is no data in the receiving buffer. In Rg.s, the 

Srdpp = 1, 

n^beassun^tnatthenxm^sp^ «n this store. *wii, 

mode and the user mode from each other. W^Wte^L^ SP* " ^« rk >dbtinguteh thesystem 
The LAR. PAR. RDP and WTP are seta^oitow^ W3P and WTP. 

LAR <- OX' 82000 

PAR«-OX'5A000 

RDP ♦- OX' 01FF0 

The RDP and WTP are initialized when they a^Tretet X ' 
^ZZZZg^^ZSZ 8 ™ M always provided for the DMA eon**,. „ set Sim, 

ForSIZE = 110. WC = 0 and ST - 1, 

syaRDP = OX'5BFFO 
usrRDP = OX' 83FF0 
«ys WTP = OX* 5A000 

sya RDPP = OX' 00000 
When data equal to three blocks Mfih^l^ll^' 0000 °- 

sysOX'5A000 
syaOX'5A010 

obtained: wgister 12 is read, the following information is sequentially 

(systemTd'dC iT^y^ ««™*™*»*<**° Smt bioc* is placed at the user address OX- 82000 

^r^Tno^J^ 

-a^ rec£^^^ *« ^ ^ h " ^ ™" with the 

Thus, the sequencer 9 (Fig.3, tZ^ZZZ ISE^J ^T* beC ° meS ^ to 1 = 1)- 

ThereadaddressRDPo^^r^r^ 
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an kfie area fn the receiving buffer becomes available, the data receiving operation is restarted 

if data which is recognized to be unnecessary beforehand is contained in the received data, the read pointer 
12 is rewritten so that the read operation jumps some data. For example, when the reed address RDP and the 
write address WTP are as follows: 

sysRDP = OX'5A010 
sys WTP = OX' 5A810 
the foBowing Is written Into the read pointer ROP in order to jump data equal to 16 bfocks: 

sys RDP <- OX' 5A110. 

The writing operation on the register is performed via the bus which is also used for the DMA transfer operation 
Hence, the DMA controller 50 does not execute the next operation until the above jumping operation is com- 
pjetso. 

As shown In Fig. 10. when the received data requested to be read is split Into two areas as follows- 

OX'5BF00-OX'5BFFF 
OX' SA000 - OX' SAOFF 

it is possible to continuously access these areas by doubling the buffer area, as shown by a broken line In Fig 1 0 
There is a possibility that the data written Into the main memory will not coincide with data written into a 
cache memory. By invalidating the data in the cache memory by using the address In the register (RDPP) 12 1 
It becomes possible to ensure the matching between data in the main memory and data In the cache memory' 
A process of Invalidating data In the cache memory will now be described wfth reference to Figs. 11 A. 11B 
W 3hOW3 8 convenHooa ' data invalidating circuit, and Rg.11B shows a cache data invali- 

dating circuit according to the embodiment of the present Invention. The circuit shown in Flg.1 1 A comprises a 
tag memory (TAG) 27. an attribute memory (ATTR) 28. a cache data memory 29. a comparator 30. and an AND 
gate 31. The address ADO is split Into a high-order address and a low-order address. The tag memory 27 the 
attribute memory 28 and the cache data memory 29 are simultaneously accessed by the low-order address. 
When the content of the tag memory 27 is the same as the high-order address and the content of the attribute 
memory 28 indicates ValW. a hit signal is output by the AND gate and cache data Is used. If the content of 
the tag memory 27 does not coincide with the high-order address or the content of the attribute memory 28 
indicates -invalid-, data is read out from the main memory. The data is held in the cache memory until data 
having the same tag as that of the data in the cache memory. 

Whan data is written Into the main memory with respect to the address of data held In the cache memory 
by an I/O process of data receiving and writing, data in the main memory becomes different horn dataintfw 
cache memory.. 

As shown In Fig. 12(a). data C Is stored In an area of a main memory 35 specified by address B. When the 
data C a read out from the main memory 35, the data C is held In a cache memory 34. Thereafter when data 
35 D la written Into the area of the main memory 35 specified by address B, as shown In Rg.12<b), the data In the 
cache memory 34 does not coincide wtth the data In the main memory 35. When the cache memory 34 is ac- 
cessed in order to i^trw data Dtr«refr^ since the data C in the cache 

memory 34 specified by address B Is still valid. That Is, data D cannot be read out from the cache memory 34 

Hence, It is necessary to Invalidate data In the cache memory 34 specified by the updated address of the 
40 main memory 35. According to the embodiment of the present invention, when the data read operation is exec- 
uted after received data Is written in the receiving buffer in the main memory, the address RDPP In the register 
12* is read and then output to the bus. The data In the cache memory 34 is invalidated by using the above ad- 
dress (see Fig. 12(b)). 

Fig.1 1B shows the cache data invalidating circuit which realizes the above procedure. The circuit shown 
45 in Fig.1 1 B comprises multiplexers 32 and 33. The multiplexer 32 receives a high-order partof the address RDPP 
which is read out from the register 12* and output to the common bus by the DMA controller 50. The multiplexer 
33 receives a low-order part of the above address RDPP. Further, the multiplexers 32 and 33 receive the high- 
order and loworder parts of the address ADD. respectively. When the address RDPP is read out from the re- 
SI> J?I W9 ^ 0fderand tow - orxlor P»te of the address RDPP are respectively selected by the multiplexers 
50 32 and 33 Instead of the high-order and low-order parts of the address ADD. Then, the tag memory 27 and the 
attribute memory 29 are accessed by the selected address. When the hit signal is output the invalid signal is 
written Into the attribute memory 28. so that data in the cache memory 34 can be Invalidated. 

A description w8l now be given, with reference to Flgs.13A and 13B. of a circuit capable of continuously 
accessing data split in upper and lower bait of the receiving buffer. As shown in Rg.13A, a mapping is carried 
55 out so that addresses spaced apart from each other in a real memory 37 become consecutive addresses An 
address area (address image) twice the size of the real buffer area is provided in order to avoid the separation 
of addresses specifying the received data. 

For example, addresses 5C000 - 5E000 of an address image 36 are placed In addresses 5A0OO - 5C0O0 



20 



25 



30 
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of the real memory 37. By accessing the addresses 5BF00 - 5C100, ft becomes possible to continuously read 
out data split in the real memory 37. Rg.13B shows an address conversion circuft which implements the above 
address conversion. An address bit AD[1 4 :1 3] is converted into '01 ' between 5C000 - 5E000. A decoder (DEC) 
38 detects a section In which the address conversion should be performed, and a multiplexer (MPX) 39 converts 

5 the bit value when the section is detected. 

A description wll now be given, with reference to Fig. 14, of a structure in which a plurality of receiving buf- 
fers are provided, these buffers being selectively used on the basis of the type of received data and/or the type 
of the accessing source. As shown in Rg.14(a), a plurality of sets of the registers RDP, WTP, LAR. PAR, BCMD 
and BRST are provided and selectively used on the basis of the message type and/or a task ID. 

10 The message type can be extracted from a header of the received data, and the task ID can be obtained 

in a register which holds the task ID. Fig. 1 4(b) is a detailed view of the structure having a plurality of receiving 
buffers. As shown in this figure, a plurality of register groups 40 - 42 relating to the respective types of, for 
example, messages, are chained and further connected to a decoder (DEC) 44. A register 43, which is con- 
nected to the decoder 44, holds data showing a desired type of message. The above data is written into the 

is register 43 by, for example, the CPU 3 (Flg.1). The decoder 44 decodes the data In the register 43, and selects 
one of the register groups 40 - 42. Each of the register groups 40 - 42 is assigned a plurality of addresses in 
order to selectively read out the data in the registers RDP, WTP, LAR, PAR. BCMD and BRST. With the above 
structure, it becomes possible to efficiently access only a specific message by a single interface. 

The present invention has the following advantages. First it becomes possible to omit a series of processes 

20 executed by the CPU after data arrives at the processor. Hence, it becomes possible to reduce the setup time 
after data is received and reduce the load of the CPU. Next, the pointers associated with the receiving buffer 
is automatically updated by hardware. Hence, ft becomes possible to eliminate the problems arising from use 
of software. In addition since the data read operation can be jumped, data can be efficiently read at a high speed. 
AJso, Information showing that there is no data in the receiving buffer can be obtained by referring to the fnfor- 

25 mabon in the registers for managing the receiving buffer. Hence, data can be efficiently read out from the re- 
ceiving buffer. The page address is managed in the form of logical address and real address. Hence, it becomes 
possible to rapidly generate the memory address even when the access mode is switched. By selectively using 
a plural fry of receiving buffers on the basis of the message type or the task ID, It becomes possible to efficiently 
access specific data. It becomes possible to automatically invalidate data about the address of the cache mem- 

30 oryby using the address in the register for managing the receiving buffer. Hence, the content of the cache mem- 
ory always matches data in the main memory. By providing an address area twice that of the receiving buffer. 
It becomes possible to continuously access split data and hence efficiently execute the access operation. 

The present invention is not limited to the specifically disclosed embodiments, and variations and modifi- 
cations may be made without departing from the scope of the present invention. 

35 

Claims 

1. A receiving buffer control system comprising: 

4o a memory (4) having a buffer area serving as a receiving buffer (6), data being applied to said mem- 

ory via a bus; 

write pointer means (11). coupled to said memory, for indicating a writs address of the buffer area; 

and 

read pointer means (12), coupled to said memory, for Indicating a read address of the buffer area, 
45 characterized in that said receiving buffer control system comprises overrun/underrun detection 

means (17), coupled to said write pointer means and said read pointer means, for detecting a situation in 
which an overrun or an underrun will occur In the buffer area in response to the write address indicated 
by said write pointer means and said read address indicated by said read pointer means; and 

control means (9), coupled to said memory and said overrun/underrun detection means, for disa W- 
5o Ing the data from being written Into and read out from the buffer area when said overrun/underrun detection 

means detects said situation. 

2. A receiving buffer control system as claimed in claim 1, characterized by further comprising updating 
means (12 ) for holding an advanced read address which precedes, by a predetermined address value, 

55 to the read address indicated by said read pointer means and for updating the read address indicated by 

said read pointer means by said advanced read address. 

3. A receiving buffer control system as claimed In claim 1 , characterized by further comprising means (3) for 

8 
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S. A receiving buffer control system as claimed in dalm 1. characterized hi that 

»o each of saw Bret and second base addresses is used for unrJi* mT^T^!^ 

the write pointer means and the read address ^^^[ ^^1^.^ ' * 

^^brr 8 "^-"^^ 

« 6 A receiving buffer control system as dalmed in claim 1, characterized in that 
said memory comprises a plurality of buffer areas; and 

20 7 - A ™cer^ buffer control system as dalmed in claim 6, characterized in that 

prov^tTd^anST COmP ' ,SM aP^rality of write posters (VVTP0 >W TP1, WTP2) respective* 

providX^^anr 8 ""^ 8 ^^^^(^RDPf.ROf^, respect 
c^fron, the buffer are. when sa^c^^ 

A receMrni buffer conlroi system as dalmed in claim 1. cnaractertzed by further cornortaino- 
and *~^'^<3«)^wh»chc^,aV^ 

35 rnemo^Tn's^^^^ — '™»*»"« *° cache 
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